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(57) Abstract 

This invention relates to an arragnement for car- 
rying out unlimited movement patterns in a horizon- 
tal plane comprising a chassis carried by at least three 
wheel means, at least one wheel means functioning 
as a driving and controlling wheel, and the arrange- 
ment comprising a computer-based, electronic control- 
ling system which can be programmed for intended pur- 
pose, and which is adapted for use in vehicles. Accord- 
ing to the invention the arrangement is characterized 
by the following features: the driving and controlling 
wheel (1, 3) is arranged partly to be able to rotate about 
a first axis (5X forming an angle which is greater than 
0° but less than 90° with the horizontal line, partly 
to be able to rotate about a second, essentially verti- 
cal axis (6); each driving and controlling wheel (1,3) 
is obliquely positioned, has essentially sub-spherical 
design and is driven by a motor of its own and is sepa- 
rately controlled; the driving and controlling wheel (1, 
3) is provided with one or more pulse transducers (12a, 
b) which are arranged for giving off signals, reflecting 
one or more parameters, for instance the angle position 
and speed of the mentioned wheel. 
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This invention relates to an arrangement for carrying out unlirnited movement 
patterns in a horizontal plane comprising a chassis carried by at least three wheel means, at 
least one wheel means functioning as a driving and controlling wheel and the arrangement 
comprising a computer-based, electronic controlling system, which can be programmed for 
5 intended purpose, and which is adapted for use in vehicles. 

Such an arrangement is previously known by the American patent 5.609.220. 
This patent discloses four rectangularly positioned wheels, of which the one pair of 
diagonally placed wheel comprises driving and controlling wheels. These driving and 
controlling wheels are of conventional type and arranged in that way that the driving shaft of 
10 the wheel, about which the wheel is intended to rotate, is arranged in parallel with the 
horizontal line. This means that a plane through the wheel itself forms a right angle to the 
bed/ground that the wheel is rolling on, which has the consequence that the distance between 
the chassis carried by the known driving and controlling wheels and the bed/ground will 
become unnecessarily large. This fact in its turn has the effect that a vehicle comprising the 
15 known arrangement and a high superstructure becomes unnecessarily unstable, which leads to 
a great risk for tipping of the vehicle. 

The wheel means of the known driving and controlling device is designed in that 
way that it is like the wheel means of a conventional caster wheel device. This fact has the 
consequence that the driving and controlling wheel means does not get optimum motion 
20 qualities but there is a risk that when attempting to make rapid motion direction changes for 
the known vehicle, the wheel means will be subjected to tendencies of skidding, which leads 
to an increased wear of both wheel means and bed/ground. 

This invention relates to an improvement of the known arrangement and can 
accordingly provide a chassis with superstructure (vehicle), which makes possible an 
25 extremely smooth motion forwards and a smooth positioning of the vehicle close to an object, 
for instance when making service jobs on or at an aircraft body. 

The improvement of the known arrangement has been made possible by the fact that 
it has the combination of the features mentioned in the claims. 

A preferred embodiment of the invention shall be described in more detail below 
30 with reference to the accompanying drawings, where Fig. 1 shows a rectangular chassis with 
a wheel means in each corner, Fig. 2 shows an operating panel, Fig. 3 shows the chassis 
according to the invention provided with a new type of working platform, Fig. 4 shows the 
vehicle according to Fig. 3 but with the working platform in a raised position, and Fig. 5 
shows an example of a driving and controlling wheel means for use in the invention. 
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With reference to Fig. 1 is shown there the chassis according to the invention, which 
according to this embodiment is rectangular regarding the design and has a wheel means 1-4 
in each comer. In this connection the two diagonally positioned wheel means 2,4 are 
essentially uniform and are composed of conventional caster wheels. The remaining two, 
diagonally positioned wheel means 1,3 have a special design, are driven and can be turned 
(swivelled), and therefore these two wheel means are arranged for the driving and controlling 
(steering) function. 

Each wheel means 1,3 is obliquely arranged and has a sub-spherical rolling path. 
Furthermore, each wheel means 1,3 is driven by an electric motor and can be separately 
controlled, i.e. steered. 

Each of the wheel means 1,3 is intended to be able to rotate about a first axis 5, 
which functions as a driving shaft, and which forms an angle with a horizontal plane which is 
greater than 0° but less than 90°, usually 30-45° (see Fig. 5). Furthermore, the wheel means 
1,3 has such a design that it can roll round about a second, essentially vertical axis 6 without 
the chassis moving itself. This ability leads to a varying motion patterns of the chassis and 
makes possible for the chassis to be able to pass sharp corners without problems. As a matter 
of fact, the chassis provided with these special wheels 1,3 can be operated out from and into 
narrow places in a way that has no correspondence with chassis provided with conventional 
wheels. 

Equipped with the new arrangement vehicles can be transported forwards in spaces 
requiring a small turning radius and give that essential advantage that transporting ways can 
be optimised and minimised and by that can give an essentially better utilization of worthful 
areas. 

Besides the unlimited motion patterns which are made possible by the present 
invention, this invention gives advantages like those that no increased wear arises neither on 
the wheel nor on the bed/ground when twisting or turning the wheel, since the design of the 
driving and controlling wheel is such that tendencies of skidding of the same are eliminated. 

Another advantage with this invention is that, due to the fact that the wheel is 
obliquely positioned, the distance between the chassis and the bed/ground can be small, 
relatively spoken, which makes a vehicle equipped with this new wheel arrangement more 
stable than known vehicles in the field. Furthermore, the wheel means according to the 
invention are designed in that way that they can take their positions while the chassis is 
completely immovable, and this means that it is possible to reach an object on the shortest 
way. 
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As appears from Fig. 5 the rolling point P of the wheel means against the bed/ground 
is laterally positioned in relation to the vertical axis 6. This means that when turning the wheel 
means one revolution about the axis 6, a circle will be formed on the bed/ground by the 
rolling point P of the wheel means. 

The gear ratio between the axes 5 and 6 is related to the diameter D of the wheel and 
the angle between the axis 5 and the horizontal plane. In order to show this fact with an 
example, we can for the sake of simplicity assume that the gear ratio between the axes 5 and 6 
is 1:1. That should mean that the wheel in its rolling plane should have the same 
circumference (n x D) as the circle that is formed on the bed/ground by the rolling point P 
during a turning of one revolution of the wheel means about the axis 6. In such a case the 
distance A should be the same as 0,5 D (does not apply for Fig. 5). 

Of course, the gear ratio between the axes 5 and 6 can be varied. 
As mentioned previously a main purpose of this invention is a further development 
of the known arrangement in order to satisfy the requirements about new operation and 
positioning possibilities of the vehicle which is provided with the arrangement. 

The new chassis comprises a computer-based, electronic controlling system, which 
can be programmed in different ways, and which in combination with the two special wheels 
provides unlimited motion possibilities of the new chassis. This is made possible by the fact 
that each driving and controlling wheel is provided with one or more pulse transducers, which 
all the time give signals to the computer adapted for use in vehicles. These signals for instance 
comprising the angle position and the speed of the wheel means is treated with lightning 
rapidity by the computer which compares the information with the motion schedule, 
programmed in advance, and if that is necessary gives an order about correction to the wheel 
means in form of controlling and driving impulses. In Fig. 5 are indicated partly a first 
transducer 12a, sensing the driving shaft 6, partly a second transducer 12b, sensing the 
controlling function of the wheel means. 

It has appeared that the positive effects of the new chassis especially have been able 
to be achieved by the fact that the two mentioned special wheels are especially receptive for 
the controlling and driving impulses from the electronic computer system and respond 
accordingly with lightning rapidity on the impulses. 

Due to the unique combination special wheel and electronic, computer-based 
controlling system it is possible with the new chassis not only to achieve the four basic 
controlling ways, namely Ackerman Control, Parallel Control, Antiparallel Control and 
Rotation of the chassis about its centre axis, but it is also possible to carry out a combination 
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of several control ways during driving, for instance rotation with parallel control 
simultaneously. 

In Fig. 2 is shown an operation panel by means of which the chassis can be driven 
and controlled. Thus, on this panel there is among others the means 7 for control of the 
chassis and the means 8 for driving of the chassis forwards and backwards. 

On the chassis can be placed different types of superstructures. A preferred 
superstructure is shown in Fig. 3,4 and this superstructure comprises a raisable and lowerable 
working platform 10 provided with a prolongation part 9. This working platform is" intended 
to be raised and lowered by means of an articulated lift 1 1, hydraulically driven, and has such 
a design that it can be prolonged and become no less than nine meters long without being 
unstable. The raising of the platform and the pushing out and the pulling in of the 
prolongation part of the platform, respectively, is preferably made in a hydraulic way, the 
operation being made from the previously mentioned operation panel. 

The chassis and/or the working platform (vehicle) is provided with a collision 
protection in the form of photo cells, which break all functions if the vehicle comes too close 
any object. Due to that fact the vehicle stops immediately. 

The new invention has been tested for a special field of use, namely when making 
service jobs on the upper side of an aircraft body. In this connection the operation panel is 
adjusted for optional movement, whereafter the vehicle is driven up along and parallel with 
the aircraft body, so that the vehicle takes a position close to the rear portion of the aircraft 
wing. Thereafter, the working platform is raised to intended height, whereafter the vehicle is 
driven further towards the aircraft body so that the working platform takes a position above 
the aircraft body. Finally, the platform is pushed out to full length, whereby jobs can be done 
along a great part of the upper side of the aircraft body. 

It should be clear for everyone that this operation of the vehicle close to the aircraft 
body is a very delicate task and should be almost impossible with a conventional vehicle. 

The new vehicle also has transducers sensing the platform height and adapt the 
movement velocity to this fact. There are also transducers sensing overload and an inclination 
which is too large, which immediately leads to an automatic stop. 

When making positioning movements with the new chassis close to an object, there 
is a requirement to have a large angle between the axis 5 and the horizontal plane. If in 
contrast to that, it is a question about linear driving with the chassis, the angle between the 
axis 5 and the horizontal plane shall be small. 
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Thus, the special form of the wheel facilitates the positioning of a chassis at an 
object. Furthermore, the wheel means can take positions while the chassis is completely 
immovable and this fact means that the object can be reached in the shortest and quickest 
way. 

The invention is of course not limited to the mentioned embodiment but can be 
modified within the scope of the following claims. 
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Claims 

1. An arrangement for carrying out unlimited movement patterns in an horizontal 
plane comprising a chassis, carried by at least three wheel means, at least one wheel means 
functioning as a driving and controlling wheel, and the arrangement comprising a computer- 
5 based, electronic controlling system, which can be programmed for intended purpose and 
which is adapted for use in vehicles, characterized by the combination of the 
following features: 

- The driving and controlling wheel (1,3) is arranged partly to be able to rotate about 
a first axis (5), forming an angle which is greater than 0° but less than 90° with the horizontal 

10 line, partly to be able to rotate about a second, essentially vertical axis (6); 

- Each driving and controlling wheel (1,3) is obliquely positioned, and has essentially 
sub-spherical design and is driven by a motor of its own and can be separately controlled; 

- The driving and controlling wheel (1,3) is provided with one or more pulse 
transducers (12a, b) which are arranged for giving off signals, reflecting one or more 

15 parameters, for instance the angle position and speed of the mentioned wheel; 

- The computer-based controlling system is arranged for receiving signals from the 
pulse transducers (12a, b) all the time and for comparing this information with the movement 
schedule, programmed in advance, and which, if necessary, gives an order of correction to the 
wheel (1,3) in the form of controlling and driving impulses. 

20 2. A vehicle comprising the arrangement according to claim 1 and a superstructure in 

the form of a platform, having a main part, characterized by the combination of the 
following features: 

- The platform (10) is raisable and lowerable by means of an articulated lift (11), 
hydraulically driven, and has a prolongation part (9), which in a hydraulic way can be pushed 

25 out and pulled in, in relation to the main part; 

- The movements of the vehicle including those of the superstructure are made by an 
operation panel positioned on the vehicle. 

3. A vehicle according to claim 2, characterized in that it is provided with a 
collision protection in the form of photo cells, which break all functions if the vehicle comes 

30 too close any object. 

4. A vehicle according to claim 2 or 3, characterized in that it is partly 
provided with transducers sensing the platform height and adapt the movement velocity to 
that, partly transducers sensing overload and inclination. 
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